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CLEAN CLAIMS 

1. A system for the reduction of distortion in a wireless 
communication circuit having a combined signal including a desired signal 
and a jammer signal, comprising: 

a filter to remove the desired signal and thereby provide a filtered signal 
representative of the jammer signal; and 

an adder circuit to receive the combined signal and the filtered signal to 
thereby remove the jammer signal therefrom. 

2. The system of claim 1 for use with a receiver to receive a radio 
frequency (RF) signal at a selected RF, the received RF signal containing the desired 
signal and the jammer signal, further comprising: 

a mixer coupled to an output of the adder to convert RF input signals to a 
selected lower frequency wherein the filter operates at the selected lower frequency 
to remove the desired signal; and 

an up-mixer coupled to the filter to convert the filtered signal to the selected 
RF, the adder operating at the RF to remove the jammer signal. 

3. The system of claim 2 wherein the wireless communication circuit is a 
quadrature circuit and the mixer is a quadrature mixer core, the filter comprising 
first and second filter portions to filter first and second quadrature components, 
respectively, and thereby generate first and second filtered signal portions, 
respectively, the up-mixer comprising first and second quadrature up-mixer 
portions to convert the first and second signal portions to the selected RF, and a 
summer coupled to the first and second quadrature up-mixer portions to combine 
the converted first and second signal portions. 



4. The system of claim 1, further comprising: 

a receiver to receive a radio frequency (RF) signal at a selected RF, the 
received RF signal containing the desired signal and the jammer signal; 

a down-mixer to convert the received RF signal to a selected lower frequency, 
the filter operating at the selected lower frequency to remove the desired signal; and 

an up-mixer coupled to the filter to convert the filtered signal to the selected 
RF, the adder operating at the selected RF to remove the jammer signal and 
generating an output signal that is coupled to the mixer core. 

5. The system of claim 4 wherein the wireless communication circuit is a 
quadrature circuit and the mixer is a quadrature mixer core, the down-mixer 
comprising first and second down-mixer portions to convert the received RF signal 
to first and second quadrature components at the selected lower frequency, the filter 
comprising first and second filter portions to filter first and second quadrature 
components, respectively, and thereby generate first and second filtered signal 
portions, respectively, the up-mixer comprising first and second quadrature up- 
mixer portions to convert the first and second filtered signal portions to the selected 
RF, and a summer coupled to the first and second quadrature up-mixer portions to 
combine the converted first and second signal portions. 

6. The system of claim 5, further comprising: 

a splitter to split the combined converted signal into two signals for 
quadrature processing, the adder circuit comprising first and second adder portions 
with the first adder portion adding a first of the two split signals and the combined 
signal and the second adder portion adding a second of the two split signals and the 
combined signal. 



7. The system of claim 1 wherein the adder circuit comprises a positive 
and negative input, the combined signal being coupled to the positive input and the 
filtered signal being coupled to the negative input. 

8. The system of claim 1 wherein the filter operates at baseband, the filter 
being a high-pass filter. 

9. The system of claim 1 wherein the filter is an analog filter. 

10. The system of claim 1 wherein the wireless communication unit has a 
specified operational bandwidth and the filter has a filter bandwidth based on the 
operational bandwidth. 

11. A circuit for the reduction of distortion in a communication circuit 
having a combined signal including a desired signal and a jammer signal, 
comprising: 

means for filtering the combined signal to remove the desired signal and 
thereby provide a filtered signal representative of the jammer signal; and 

means for adding the combined signal and the filtered signal to remove the 
jammer signal therefrom. 

12. The circuit of claim 11 for use with a receiver configured to receive a 
radio frequency (RF) signal at a selected RF, the received RF signal containing the 
desired signal and the jammer signal and a down-converter configured to convert 
the received RF signal to a selected lower frequency, the means for filtering the 
combined signal at the selected lower frequency to remove the desired signal, the 
circuit further comprising means for converting the filtered signal to the selected RF 



wherein the means for adding comprises means for adding the RF signal, containing 
the desired signal and the jammer signal, and the filtered converted signal. 

13. The circuit of claim 12 wherein the communication circuit is a 
quadrature circuit and the mixer core is a quadrature mixer core that generates first 
and second quadrature components 

wherein the means for filtering comprises means for filtering the first and 
second quadrature components to thereby generate first and second filtered signal 
portions, respectively, and the means for converting comprising means for 
converting the first and second filtered signal portions to the selected RF, the circuit 
further comprising means for combining the converted first and second signal 
portions. 

14. A circuit for the reduction of distortion in a receiver configured to 
receive a radio frequency (RF) signal at a selected RF, the received RF signal being a 
combined signal containing a desired signal and a jammer signal and a down- 
converter configured to convert the received RF signal to a selected lower frequency, 
the circuit comprising: 

means for filtering the combined signal at the selected lower frequency to 

remove the desired signal; 

means for converting the filtered signal to the selected RF; and 

means for adding the received RF signal and the filtered RF signal to remove 

the jammer signal. 

15. The circuit of claim 14 wherein the communication circuit is a 
quadrature circuit and the down-converter is a quadrature down-converter that 
generates first and second quadrature components at the selected lower frequency 
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wherein the means for filtering comprises means for filtering first and second 
quadrature components, respectively, to thereby generate first and second filtered 
signal portions, respectively, and the means for converting comprising means for 
converting the first and second filtered signal portions to the selected RF, the circuit 
further comprising means for combining the converted first and second signal 
portions. 

16. The circuit of claim 15 wherein the means for adding comprises 
coupling the received RF signal to a positive input of an adder and coupling the 
filtered signal to a negative input of the adder. 

17. The circuit of claim 14 wherein the means for filtering comprises a 
highpass filter operating at baseband. 

18. The circuit of claim 14 wherein the means for filtering comprises an 
analog filter. 

19. The circuit of claim 14 wherein the receiver has a specified operational 
bandwidth and the means for filtering uses a filter bandwidth based on the 
operational bandwidth. 

20. A method for the reduction of distortion in a wireless communication 
circuit having a combined signal including a desired signal and a jammer signal, the 
method comprising: 

filtering the combined signal to remove the desired signal and thereby 
provide a filtered signal representative of the jammer signal; and 



adding the combined signal and the filtered signal to remove the jammer 
signal therefrom. 

21. The method of claim 20, further comprising: 

receiving a radio frequency (RF) signal at a selected RF, the received RF signal 
containing the desired signal and the jammer signal; 

converting the added signal to a selected lower frequency, the filtering 
comprising filtering at the selected lower frequency to remove the desired signal; 
and 

converting the filtered signal to the selected RF wherein adding the combined 
signal and the filtered signal comprises adding the RF signal, containing the desired 
signal and the jammer signal, and the filtered converted signal. 

22. The method of claim 20, further comprising: 

receiving a radio frequency (RF) signal at a selected RF, the received RF signal 
containing the desired signal and the jammer signal; 

converting the received RF signal to a selected lower frequency wherein the 
filtering comprises filtering the combined signal at the selected lower frequency to 
remove the desired signal; and 

converting the filtered signal to the selected RF, wherein the adding 
comprises adding the received RF signal and the filtered RF signal to remove the 
jammer signal. 

23. The method of claim 22 wherein the wireless communication circuit is 
a quadrature circuit and converting comprises converting the received RF signal to 
first and second quadrature components at the selected lower frequency, filtering 
comprises filtering the first and second quadrature components, respectively, to 
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thereby generate first and second filtered signal portions, respectively, and 
converting comprises converting the first and second filtered signal portions to the 
selected RF, the method farther comprising combining the converted first and 
second filtered signal portions. 

24. The method of claim 23, further comprising: 

splitting the combined converted filtered signal portions into two signals for 
quadrature processing wherein the adding comprises adding a first of the two split 
signals and the combined signal and adding a second of the two split signals and the 
combined signal 

25. The system of claim 20 wherein adding comprises coupling the 
combined signal to a positive input of an adder and coupling the filtered signal to a 
negative input of the adder. 

26. The method of claim 20 wherein the filtering is highpass filtering 
operating at baseband. 

27. The method of claim 20 wherein the filtering is performed by an analog 

filter. 

28. The method of claim 20 wherein the wireless communication circuit 
has a specified operational bandwidth and filtering uses a filter bandwidth based on 
the operational bandwidth. 
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29. A system for the reduction of distortion in a wireless communication 
circuit having a combined signal including a desired signal and a jammer signal, 
comprising: 

a radio frequency (RF) stage having an input configured to receive an RF 
signal and an output; 

an adder having first and second inputs and an output, the first input coupled 
to the RF stage output; 

a mixer having an input, an output and an oscillator input, the input being 
coupled to the adder output; 

a filter having an input and an output, the filter input being coupled to the 
mixer output; and 

an up-mixer having an input, an output and an oscillator input, the up-mixer 
input coupled to the filter output and the up-mixer output coupled to the second 
adder input. 

30. The circuit of claim 29 wherein the wireless communication circuit is a 
quadrature circuit, the circuit further comprising: 

a splitter having an input and first and second outputs, the splitter input 
coupled to the adder output; 

the mixer comprising first and second mixer cores, each mixer core having an 
input, an output and an oscillator input, the first and second mixer inputs coupled to 
the first and second splitter outputs, respectively; 

the filter comprising first and second filter portions, each filter portion having 
an input and an output, the first and second filter inputs being coupled to the mixer 
first and second mixer outputs, respectively; 
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the up-mixer comprising first and second up-mixer portions, each up-mixer 
portion having an input, an output and an oscillator input, the first and second filter 
up-mixer inputs coupled to the first and second filter outputs, respectively; and 

a summer having first and second inputs and an output, the first and second 
inputs coupled to the first and second up-mixer outputs, respectively and the 
summer output coupled to the second adder input. 

31. A system for the reduction of distortion in a wireless communication 
circuit having a combined signal including a desired signal and a jammer signal, 
comprising: 

a radio frequency (RF) stage having an input configured to receive an RF 
signal and an output; 

an adder having first and second inputs and an output, the first input coupled 
to the RF stage output; 

a mixer having an input, an output and an oscillator input, the input being 
coupled to the RF stage output; 

a filter having an input and an output, the filter input being coupled to the 
mixer output; and 

an up-mixer having an input, an output and an oscillator input, the up-mixer 
input coupled to the filter output and the up-mixer output coupled to the second 
adder input. 

32. The circuit of claim 31 wherein the wireless communication circuit is a 
quadrature circuit, the circuit further comprising: 

a four-way splitter having an input and first, second, third and fourth 
outputs, the four-way splitter input coupled to the RF stage output; 
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the mixer comprising first and second mixer cores, each mixer core having an 
input, an output and an oscillator input, the first and second mixer inputs coupled to 
the first and second four-way splitter outputs, respectively; 

the filter comprising first and second filter portions, each filter portion having 
an input and an output, the first and second filter inputs being coupled to the mixer 
first and second mixer outputs, respectively; 

the up-mixer comprising first and second up-mixer portions, each up-mixer 
portion having an input, an output and an oscillator input, the first and second filter 
up-mixer inputs coupled to the first and second filter outputs, respectively; 

a summer having first and second inputs and an output, the first and second 
inputs coupled to the first and second up-mixer outputs, respectively; 

a two-way splitter having an input and first and second outputs, the input 
coupled to the summer output; and 

the adder comprising first and second adder portions, each adder portion 
having first and second inputs and an output, the first inputs of the first and second 
adder portions being coupled to the first and second two-way splitter outputs, 
respectively, and the second inputs of the first and second adder portions being 
coupled to the third and fourth four-way splitter outputs, respectively. 

33. The circuit of claim 32 wherein the four-way splitter generates an 
output signal at the first and second outputs related to a gain factor and the signal at 
the four-way splitter input. 

34. The circuit of claim 33 wherein the four-way splitter generates an 
output signal at the third and fourth outputs inversely related to the gain factor and 
the signal at the four-way splitter input. 
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REMARKS 

The preliminary amendment is intended to correct minor typographical 
errors, to provide proper antecedent basis for some claim terms, and to further 
clarify the nature of the invention. The applicant kindly requests examination of the 
amended claims and their allowance. 

Attached hereto is a marked-up version of the changes made to the claims by 
the current preliminary amendment. The attached page is captioned "Version With 
Markings to Show Changes Made/' 

All of the claims remaining in the application are now clearly allowable. 
Favorable consideration and a Notice of Allowance are earnestly solicited. 



Respectfully submitted, 





Howard H. Seo 
Registration No. 43,106 



QUALCOMM, INCORPORATED 

5775 Morehouse Drive 

San Diego, California 92121-1714 

Phone: (858)845-5235 

Fax: (858)658-2502 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
In the Claims: 

Claims 1-5, 12-17, and 20-21 have been amended as follows: 

1. (Amended) A system for the reduction of distortion in a wireless 
communication circuit having a combined signal including a desired signal and a 
jammer signal, comprising: 

a filter to remove the desired signal and thereby provide a filtered signal 
representative of the jammer signal; and 

an adder circuit [receiving] to receive the combined signal and the filtered 
signal to thereby remove the jammer signal therefrom. 

2. (Amended) The system of claim 1[, further comprising] for use with a 
receiver to receive a radio frequency (RF) signal at a selected RF, the received RF 
signal containing the desired signal and the jammer signa L further comprising: M 

a mixer coupled to an output of the adder to convert [the received] RF input 
signals to a selected lower frequency wherein the filter operates at the selected lower 
frequency to remove the desired signal; and 

an up-mixer coupled to the filter to convert the filtered signal to the selected 
RF, the adder operating at the RF to remove the jammer signal. 

3. (Amended) The system of claim 2 wherein the wireless 
communication circuit is a quadrature circuit and the mixer is a quadrature mixer 
core, the filter comprising first and second filter portions to filter first and second 
quadrature components, respectively, and thereby generate first and second filtered 
signal portions, respectively, the up-mixer comprising first and second quadrature 
up-mixer portions to convert the first and second signal portions to the selected RF, 
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and a summer coupled to the first and second quadrature up-mixer portions to 
combine the converted first and second signal portions. 

4. (Amended) The system of claim 1, further comprising: 

a receiver to receive a radio frequency (RF) signal at a selected RF, the 
received RF signal containing the desired signal and the jammer signal; 

a down-mixer to convert the received RF signal to a selected lower frequency, 
the filter operating at the selected lower frequency to remove the desired signal; and 

an up-mixer coupled to the filter to convert the filtered signal to the selected 
RF, the adder operating at the selected RF to remove the jammer signal and 
generating an output signal that is coupled to the mixer core. 

5. (Amended) The system of claim 4 wherein the wireless 
communication circuit is a quadrature circuit and the mixer is a quadrature mixer 
core, [the circuit further characterized by] the down-mixer comprising first and 
second down-mixer portions to convert the received RF signal to first and second 
quadrature components at the selected lower frequency, the filter comprising first 
and second filter portions to filter first and second quadrature components, 
respectively, and thereby generate first and second filtered signal portions, 
respectively, the up-mixer comprising first and second quadrature up-mixer 
portions to convert the first and second filtered signal portions to the selected RF, 
and a summer coupled to the first and second quadrature up-mixer portions to 
combine the converted first and second signal portions. 

6. The system of claim 5, further comprising: 

a splitter to split the combined converted signal into two signals for 
quadrature processing, the adder circuit comprising first and second adder portions 
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with the first adder portion adding a first of the two split signals and the combined 
signal and the second adder portion adding a second of the two split signals and the 
combined signal. 

7. The system of claim 1 wherein the adder circuit comprises a positive 
and negative input, the combined signal being coupled to the positive input and the 
filtered signal being coupled to the negative input. 

8. The system of claim 1 wherein the filter operates at baseband, the filter 
being a high-pass filter. 

9. The system of claim 1 wherein the filter is an analog filter. 

10. The system of claim 1 wherein the wireless communication unit has a 
specified operational bandwidth and the filter has a filter bandwidth based on the 
operational bandwidth. 

11. A circuit for the reduction of distortion in a communication circuit 
having a combined signal including a desired signal and a jammer signal, 
comprising: 

means for filtering the combined signal to remove the desired signal and 
thereby provide a filtered signal representative of the jammer signal; and 

means for adding the combined signal and the filtered signal to remove the 
jammer signal therefrom. 

12. (Amended) The circuit of claim 11 for use with a receiver configured 
to receive a radio frequency (RF) signal at a selected RF, the received RF signal 
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containing the desired signal and the jammer signal and a down-converter 
configured to convert the received RF signal to a selected lower frequency, the 
[circuit further comprising] means for filtering the combined signal at the selected 
lower frequency to remove the desired signal, [and] the circuit further comprising 
means for converting the filtered signal to the selected RF wherein the means for 
adding comprises means for adding the RF signal, containing the desired signal and 
the jammer signal, and the filtered converted signal 

13. (Amended) The circuit of claim 12 wherein the communication circuit 
is a quadrature circuit and the mixer core is a quadrature mixer core that generates 
first and second quadrature components [, the circuit further comprising:] 

wherein the means for filtering [comprising] comprises means for filtering the 
first and second quadrature components to thereby generate first and second filtered 
signal portions, respectively [;] , and the means for converting comprising means for 
converting the first and second filtered signal portions to the selected RF [; and l, the 
circuit further comprising means for combining the converted first and second signal 
portions. 

14. (Amended) A circuit for the reduction of distortion in a receiver 
configured to receive a radio frequency (RF) signal at a selected RF, the received RF 
signal being a combined signal containing [the] a desired signal and [the] a jammer 
signal and a down-converter configured to convert the received RF signal to a 
selected lower frequency, the circuit [further] comprising: 

means for filtering the combined signal at the selected lower frequency to 
remove the desired signal; 

means for converting the filtered signal to the selected RF; and 
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means for adding the received RF signal and the filtered RF signal to remove 
the jammer signal. 

15. (Amended) The circuit of claim 14 wherein the communication circuit 
is a quadrature circuit and the down-converter is a quadrature down-converter that 
generates first and second quadrature components at the selected lower frequency 
wherein the means for filtering comprises means for filtering first and second 
quadrature components, respectively, to thereby generate first and second filtered 
signal portions, respectively , and the means for converting comprising means for 
converting the first and second filtered signal portions to the selected RF [, and] the 
circuit further comprising means for combining the converted first and second signal 
portions. 

16. (Amended) The circuit of claim 15 wherein the means for adding 
comprises coupling the [combined signal] received RF signal to a positive input of an 
adder and coupling the filtered signal to a negative input of the adder. 

17. (Amended) The circuit of claim 14 wherein the means for filtering 
comprises a highpass [filtering] filter operating at baseband. 

18. The circuit of claim 14 wherein the means for filtering comprises an 
analog filter. 

19. The circuit of claim 14 wherein the receiver has a specified operational 
bandwidth and the means for filtering uses a filter bandwidth based on the 
operational bandwidth. 
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20. (Amended) A method for the reduction of distortion in a wireless 
communication circuit having a combined signal including a desired signal and a 
jammer signal, the method [characterized by] comprising : 

filtering the combined signal to remove the desired signal and thereby 
provide a filtered signal representative of the jammer signal; and 

adding the combined signal and the filtered signal to remove the jammer 
signal therefrom. 

21. (Amended) The method of claim 20, further comprising: 

receiving a radio frequency (RF) signal at a selected RF, the received RF signal 
containing the desired signal and the jammer signal; 

converting [the received RF] the added signal to a selected lower frequency z 
[and] the filtering comprising filtering at the selected lower frequency to remove the 
desired signal; and 

converting the filtered signal to the selected RF wherein adding the combined 
signal and the filtered signal comprises adding the RF signal, containing the desired 
signal and the jammer signal, and the filtered converted signal 

22. The method of claim 20, further comprising: 

receiving a radio frequency (RF) signal at a selected RF, the received RF signal 
containing the desired signal and the jammer signal; 

converting the received RF signal to a selected lower frequency wherein the 
filtering comprises filtering the combined signal at the selected lower frequency to 
remove the desired signal; and 

converting the filtered signal to the selected RF, wherein the adding 
comprises adding the received RF signal and the filtered RF signal to remove the 
jammer signal. 
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23. The method of claim 22 wherein the wireless communication circuit is 
a quadrature circuit and converting comprises converting the received RF signal to 
first and second quadrature components at the selected lower frequency, filtering 
comprises filtering the first and second quadrature components, respectively, to 
thereby generate first and second filtered signal portions, respectively, and 
converting comprises converting the first and second filtered signal portions to the 
selected RF, the method further comprising combining the converted first and 
second filtered signal portions. 

24. The method of claim 23, further comprising: 

splitting the combined converted filtered signal portions into two signals for 
quadrature processing wherein the adding comprises adding a first of the two split 
signals and the combined signal and adding a second of the two split signals and the 
combined signal. 

25. The system of claim 20 wherein adding comprises coupling the 
combined signal to a positive input of an adder and coupling the filtered signal to a 
negative input of the adder. 

26. The method of claim 20 wherein the filtering is highpass filtering 
operating at baseband. 

27. The method of claim 20 wherein the filtering is performed by an analog 

filter. 

28. The method of claim 20 wherein the wireless communication circuit 
has a specified operational bandwidth and filtering uses a filter bandwidth based on 
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the operational bandwidth. 

Claims 29-34 have been added as follows: 

29. (New) A system for the reduction of distortion in a wireless 
communication circuit having a combined signal including a desired signal and a 
jammer signal comprising: 

a radio frequency (RF) stage having an input configured to receive an RF 
signal and an output; 

an adder having first and second inputs and an output, the first input coupled 
to the RF stage output: 

a mixer having an input, an output and an oscillator input, the input being 
coupled to the adder output; 

a filter having an input and an output, the filter input being coupled to the 
mixer output; and 

an up-mixer having an input, an output and an oscillator input, the up-mixer 
input coupled to the filter output and the up-mixer output coupled to the second 
adder input. 

30. (New) The circuit of claim 29 wherein the wireless communication 
circuit is a quadrature circuit, the circuit further comprising: 

a splitter having an input and first and second outputs, the splitter input 
coupled to the adder output; 

the mixer comprising first and second mixer cores, each mixer core having an 
input, an output and an oscillator input, the first and second mixer inputs coupled to 
the first and second splitter outputs, respectively: 

the filter comprising first and second filter portions, each filter portion having 
an input and an output, the first and second filter inputs being coupled to the mixer 
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first and second mixer outputs, respectively; 

the up-mixer comprising first and second up-mixer portions, each up-mixer 
portion having an input, an output and an oscillator input, the first and second filter 
up-mixer inputs coupled to the first and second filter outputs, respectively; and 

a summer having first and second inputs and an output, the first and second 
inputs coupled to the first and second up-mixer outputs, respectively and the 
summer output coupled to the second adder input 
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31. (New) A system for the reduction of distortion in a wireless 
communication circuit having a combined signal including a desired signal and a 
jammer signal, comprising: 

a radio frequency (RF) stage having an input configured to receive an RF 
signal and an output; 

an adder having first and second inputs and an output, the first input coupled 
to the RF stage output; 

a mixer having an input, an output and an oscillator input, the input being 
coupled to the RF stage output; 

a filter having an input and an output, the filter input being coupled to the 
mixer output; and 

an up-mixer having an input, an output and an oscillator input, the up-mixer 
input coupled to the filter output and the up-mixer output coupled to the second 
adder input. 

32. (New) The circuit of claim 31 wherein the wireless communication 
circuit is a quadrature circuit, the circuit further comprising: 

a four-way splitter having an input and first, second, third and fourth 
outputs, the four- way splitter input coupled to the RF stage output; 
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the mixer comprising first and second mixer cores, each mixer core having an 
input, an output and an oscillator input, the first and second mixer inputs coupled to 
the first and second four-way splitter outputs, respectively; 

the filter comprising first and second filter portions, each filter portion having 
an input and an output, the first and second filter inputs being coupled to the mixer 
first and second mixer outputs, respectively; 

the up-mixer comprising first and second up-mixer portions, each up-mixer 
portion having an input, an output and an oscillator input, the first and second filter 
up-mixer inputs coupled to the first and second filter outputs, respectively; 

a summer having first and second inputs and an output, the first and second 
inputs coupled to the first and second up-mixer outputs, respectively; 

a two-way splitter having an input and first and second outputs, the input 
coupled to the summer output; and 

the adder comprising first and second adder portions, each adder portion 
having first and second inputs and an output, the first inputs of the first and second 
adder portions being coupled to the first and second two-way splitter outputs, 
respectively, and the second inputs of the first and second adder portions being 
coupled to the third and fourth four-way splitter outputs, respectively. 

33. (New) The circuit of claim 32 wherein the four-way splitter generates 
an output signal at the first and second outputs related to a gain factor and the signal 
at the four-way splitter input. 

34. (New) The circuit of claim 33 wherein the four-way splitter generates 
an output signal at the third and fourth outputs inversely related to the gain factor 
and the signal at the four-way splitter input. 



